J 



Europaisches Patentamt 
© /)))) European Patent Office 

Office europden des brevets 



iiiiiiiiil 

© Publication number: 0 274 129 B1 



© EUROPEAN PATENT SPECIFICATION 

© Date of publication of patent specification: 1&05.92 © Int. CI. 5 : A61 M 25/00, A61 M 29/02 
© Application number: 87119340.5 
© Date of filing: 29.12.87 



© Reinforced balloon dilatation catheter with slitted exchange sleeve and method. 



ED 

O) 
CM 

CM 



® Priority: 06.01.87 US 653 

© Date of publication of application: 
13.07.88 Bulletin 88/28 

© Publication of the grant of the patent: 
13.05.92 Bulletin 92/20 

® Designated Contracting States: 
CH DE FR GB IT Ul NL 

© References cited: 
WO-A-86/03129 
US-A- 4 540 404 
US-E- 31 855 



© Proprietor: ADVANCED CARDIOVASCULAR 
SYSTEMS, INC. 
1395 Charleston Road 
Mountain View, CA 94039-71 01 (US) 

@ Inventor: Horzewskl, Michael 
1000 Escalon, no. 3126 
Sunnyvale, California 94086(US) 
Inventor: Yock, Paul 
25 Cerritos Avenue 
San Francisco, California 94127(US) 

© Representative: Balllle, lain Cameron et ai 
c/o Ladas & Parry, Althelmer Eck 2 
W-8000 MUnchen 2(DE) 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person 
w may give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition 
shall be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee 
LU has been paid (Art. 99(1 ) European patent convention). 



Rank Xerox (UK) Business Services 

(3.08/2.16/2.0) 




1 EP 0 274 



Description 

TECHNICAL FIELD 

This invention relates to balloon dilatation cath- 5 
eters and more particularly, to a reinforced balloon 
dilatation catheter having a slitted exchange sleeve 
and method. 

BACKGROUND OF THE INVENTION w 

There is a need for a balloon dilatation catheter 
which is provided with a sleeve adjacent its proxi- 
mal extremity which is adapted to facilitate rapid 
exchanges of balloon dilatation catheters. Addition- 15 
ally, the limitations in the control of the guide wire 
utilizing such catheters must be overcome. In par- 
ticular, the torqueability and the pushability of the 
guide wire in the catheter must be sufficient be- 
cause the guide wire may be freefloating through a 20 
substantial part of its length. In addition, the 
pushability in the balloon dilatation catheter in itself 
must be sufficient. 

Reference WO-A-8 603 129 discloses a balloon 
dilatation catheter adapted to be utilized in connec- 25 
tion with a guiding catheter and a guide wire, a 
flexible elongate tubular member having proximal 
and distal extremities and having a lumen extend- 
ing therethrough, an inflatable balloon,, means 
mounting the inflatable balloon to the distal extrem- 30 
ity of the tubular member forming liquid-seals with 
the tubular member, the interior of the inflatable 
' balloon being in communication with the lumen and 
sleeve-like means extending through the balloon, 
said sleeve-like means having a guide wire lumen 35 
extending therethrough, said sleeve-like means be- 
ing adapted to receive a guide wire extending 
therethrough. However, reference WO-A-8 603 129 
does not disclose a sleeve-like means extending 
rearward ly from the balloon and alongside the 40 
lumen to proximal extremity distal to the proximal 
extremity of the tubular member or that the sleeve- 
like means has a slit extending longitudinally of the 
same from the proximal extremity of the sleeve to 
a region adjacent the balloon permitting the guide 45 
wire to be removed therefrom. 

Reference US-A-4 540 404 discloses a balloon 
catheter for use with a guiding catheter inserted 
into a vessel of a patient, a flexible elongated 
tubular member having proximal and distal extrem- so 
ities and having first and second lumens extending 
therethrough, a balloon carried by the distal ex- 
tremity of the ular member and having its interior in 
communication with the second lumen. Reference 
US-A-4 540 404 does not disclose that the tubular 55 
member is provided with a notch which extends 
from the exterior of the tubular member into a first 
lumen with the first notch being positioned proxi- 
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mally of the balloon and a guide wire extending 
through the notch and into the first lumen and 
through the distal extremity of the tubular member 
and extending proximally from the notch from 
along side the tubular member beyond the proxi- 
mal extremity of the tubular member. 

Two embodiments of the invention provide fea- 
tures not found in the prior art, which features 
greatly aid in the utility of the invention. In a first 
embodiment of the invention, a balloon dilatation 
catheter is adapted to be utilized with a guide wire 
is provided, and comprises: a flexible elongate 
tubular member having proximal and distal por- 
tions, a lumen extending through said tubular mem- 
ber; an- inflatable balloon at the distal portion of 
said tubular member, the interior of said inflatable 
balloon being in communication with said lumen; 
and a sleeve-like means adapted to receive said 
guide wire therethrough, said sleeve-like means 
having a, proximal opening and said sleeve-like 
means extending through said balloon to a distal 
opening in the distal extremity of said tubular 
member, said catheter characterized by the proxi- 
. mat opening of said sleeve-like means being, 
spaced from the proximal end of the catheter and 
the sleeve-like, means having a slit extending lon- 
gitudinally from the proximal opening of the sleeve- 
like means to a region adjacent the balloon to 
facilitate removal of the guide wire therethrough. 

In a second embodiment of the invention, a 
balloon dilatation catheter for use with a guide wire 
which is adapted to be inserted into a vessel of a 
patient is provided which comprises: a flexible 
elongate tubular member having proximal and dis- 
tal portions and having a first lumen and a second 
lumen extending therethrough; and a balloon car- 
ried by the distal portion of said tubular member 
and having its interior in communication with said 
second lumen; and being characterized by said 
tubular member being provided with a notch which 
extends from the exterior of said tubular member 
into said first lumen, said notch being positioned 
proximally of said balloon, said guide wire extend- 
ing through said notch and into said first lumen and 
through the distal extremity of said tubular member 
and extending proximally from said notch alongside 
said tubular member beyond the proximal extrem- 
ity of said tubular member. 

. THE DRAWINGS 

Figure 1 is a cross-sectional side elevational 
view of a reinforced balloon dilatation catheter with 
slitted exchange sleeve incorporating the present 
invention. 

Figure 2 is a cross-sectional view taken along 
the line 2-2 of Figure 1. 
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Figure 3 is a cross-sectional view taken along 
the line 3-3 of Figure 1 . 

Figure 4 is a cross-sectional view taken along 
the line, 4-4 of Figure 1 . 

Figure 5 is a cross-sectional view taken along 5 
the line 5-5 of Figure 1 . 

Figure 6 is an enlarged cross-sectional view of 
a portion of the catheter shown in Figure 1 . 

Figure 7 is a side elevational view of the re- 
inforcing mandrel which is utilized in the device w 
shown in Figure 1 . 

DETAILED DESCRIPTION 

In general, the reinforced balloon dilatation 75 
catheter with slitted exchange sleeve is adapted to 
be utilized with a guiding catheter inserted into the 
vessel of the patient. It is comprised of a flexible 
elongate member with its stiffness decreasing from 
the proximal extremity to the distal extremity. It is 20 
provided with first and second lumens extending 
therethrough. Inflatable balloon means is provided. 
Means is provided for securing the inflatable bal- 
loon means to the distal extremity of the flexible 
elongate tubular member with the interior of the 25 
balloon being in communication with the second 
lumen. A plug is provided in the first lumen in a 
region which is spaced away from the balloon 
towards the proximal extremity of the flexible elon- 
gate tubular member. A notch is formed in the $0 
elongate flexible tubular member in the plug so that 
it opens up into the first lumen in the side of the 
plug proximal to the balloon. A guide wire is adapt- 
ed to extend through the notch and through the 
first lumen so that it extends through the balloon 35 
and beyond the distal extremity of the balloon. The 
guide wire also extends rearwardly from the notch 
along the outside of the flexible tubular member 
beyond the proximal extremity of the flexible elon- 
gate tubular member. If desired, the proximal ex- 40 
tremity of the flexible elongate tubular member can 
be reinforced by placing a mandrel of a suitable 
material such as metal in the first lumen from the 
proximal extremity of the flexible tubular member 
up to the plug in the first lumen. 45 

More in particular, as shown in the drawings, 
the reinforced balloon dilatation exchange catheter 
1 1 with slitted exchange sleeve consists of a flexi- 
ble elongate tubular member 12 which is provided 
with proximal and distal extremities 13 and 14 and 50 
which has first and second lumens 16 and 17 
extending therethrough. The lumen 16 serves as a 
guide wire lumen whereas the lumen 17 serves as 
the balloon inflation lumen. As can be seen, the 
tubular member 12 in effect provides a dual lumen 55 
shaft. In order to achieve the desirable stiffness for 
the shaft, the tubular member 12 is formed so that 
it has varying degrees of stiffness with decreasing 
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stiffness towards the distal extremity of the same. 
The tubular member 12 can be formed of a suit- 
able material such as a polyolefin of various den- 
sities. By way of example, assuming that the tubu- 
lar member 12 has a suitable length, as for exam- 
ple 135 centimeters, the first portion 12a of the 
tubular member 12 of a length of 105 centimeters 
from the proximal end can be extruded from a 
polyolefin compound having a high percentage of 
high density material, possibly even 100%, with an 
outside diameter of approximately 1.25 mm (.050 
inch) and with dual lumen or first and second 
lumens 16 and 17 having suitable dimensions as, 
for example, 0.5 mm (.02 inch) for the first lumen 
which is to serve as a guide wire lumen and 0.3 
mm (.012 inch) for the second lumen which is to 
serve as a balloon inflation and deflation lumen. In 
the portion 12b, of the tubular member 12 extend- 
ing beyond the 105 centimeter portion, a for exam- 
ple, the remaining length of the tubular member, 
the tubular member is reduced to a smaller diam- 
eter, as for example, an outside diameter of ap- 
proximately 1.1 mm (.044 inch) and with the tubular 
member being extruded of a suitable material such 
as a mixture of a reduced percentage of high 
density and an increased percentage of low density 
polyolefin to provide a tubular , member which is 
more flexible and better able to track the arterial 
vessel. 

The formation of the tubular member 12 of 
different outside diameters and of materials having 
different stiffnesses can be readily accomplished 
by extruding the two portions in separate extru- 
sions using the desired ratio of high density and 
low density materials. After the extruded portions 
have been formed, they can be joined together in a 
suitable manner such as by inserting two mandrels 
of appropriate sizes through the lumens 16 and 17 
from the proximal extremity of the portion formed 
of a high percentage high density polyolefin and of 
the portion 12b formed of reduced percentage high 
density and increased percentage low density 
polyolefin. After the mandrels (not shown) have 
been inserted, the abutting extremities of the por- 
tions 12a and 12b can be bonded together by 
suitable means such as by application of heat by 
the use' of a heat gun to abutting extremities of the 
flexible tubular member. After the bond has been 
formed, the mandrels can be removed from the 
proximal extremity of the tubular member. In order 
to facilitate the heat bonding, a glass mold can be 
utilized for encasing the abutting extremities of 
tubular members while the bond is being made. 

An inflatable balloon or inflatable balloon 
means 21 is provided which can have an inflated 
diameter of a suitable size, as for example,from 1 .5 
to 4.0 millimeters. The balloon 21 can be formed of 
a suitable material such as heat shrinkable 
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polyolefin and is provided with necked down proxi- 
mal and distal extremities 22 and 23. These proxi- 
mal and distal extremities 22 and 23 are secured to 
the distal extremity portion 12c of the tubular mem- 
ber 12 so that the distal extremity of the tubular 
member 12 is in alignment with the distal extremity 
of the balloon 21. The proximal and distal extrem- 
ities 22 and 23 can be secured to the tubular 
member 12 to .form liquid-tight seals in a suitable 
manner such as by the use of an adhesive, or 
alternatively, by heat shrinking the same onto the 
tubular member 12 if the balloon 21 is formed of a 
heat shrinkable material. The interior 24 of the 
balloon 21 is in communication with the second 
lumen 17 through an opening or hole 26 provided 
in the tubular member 12 within the interior of the 
balloon. 

Radiopaque marker means is provided in the 
form of radiopaque bands 27 and 28 which are 
secured to the tubular member 12 within the bal- 
loon 21 near the distal and proximal extremities of 
the balloon. Suitable material such as gold, tung- 
sten or platinum may be utilized for the bands. 

The distal portion 12c of the tubular member 
12 is formed with a single or first lumen 16 and 
commences in the region just interiorally of the 
balloon 21 and can be formed of a suitable com- 
pound, such as polyolefin, of an appropriate mix- 
ture of high density and low density materials de- 
pending on the desired stiffness for this portion of 
the tubular member. The portion 12c can be bon- 
ded to the portion 12b in the manner hereinbefore 
described for bonding of portions 12b to 12a. By 
utilizing a single lumen for this portion of the tubu- 
lar member, it is possible to reduce the outside 
diameter or profile of the tubular member to a 
suitable diameter such as 0.73 mm (.029 inch) 
while retaining an inside diameter of 0.5 mm (.020 
inch) for the first lumen 17. This lower profile 
makes it possible to utilize smaller balloons. 

In accordance with the present invention, a 
plug 31 of a suitable material such as polyolefin is 
inserted into the first lumen 16 from the distal 
extremity of the tubular member 12 into a region 
which is just distal of the junction between the 
portions 12a and 12b as shown particularly in Fig- 
ures 1 and 6. This insertion can be accomplished 
by utilizing a mandrel (not shown) and pushing the 
plug 31 to the desired position. In order to be able 
to visually observe the position of the plug 31 in 
the lumen 16, the plug 31 is preferably formed of a 
colored material. After the plug 31 has been moved 
to the desired position, heat is applied to that 
portion of the tubular member to blend the plug 31 
to the inner wall of the tubular member forming the 
lumen 16 so that the lumen 16 is sealed off or 
occluded at that point. Alternatively, the plug 31 
can be formed by placing two mandrels (not 



shown) in lumen 16 and providing a space between 
their innermost ends which approximates the length 
of the plug 31 desired. Another mandrel (not 
shown) is placed on the lumen 17 so that it ex- 

s tends through the region of the space between the 
two spaced apart mandrels in lumen 16. The por- 
tion of the tubular member containing the space is 
heated In a mold so that the plastic material for- 
ming the member will melt and flow into the space 

10 to form a plug 31 in the lumen 16. After cooling of 
that portion of the tubular member, the mandrels 
can be removed. Thereafter, a notch 32 is cut into 
the tubular member 12 so that it cuts into the distal 
extremity of the plug 31 and so that an opening is 

75 formed into the first lumen 16 distal of the plug 31 
which opens exteriorily of the tubular member 12 
and also to provide an inclined ramp 33. 

If it is desired to provide additional stiffness in 
the proximal extremity of the tubular member 12, a 

20 mandrel 34 such as shown in Figure 7 can be 
inserted into the portion of the lumen 16 proximal 
of the plug 31 to serve as a stiffener. The mandrel 
34 can have suitable dimensions, as for example, a 
portion 34a continuous diameter of approximately 

25 0.5 mm (.020 inch) for approximately 98 centi- 
meters of its length from its proximal extremity with 
a distal portion 34b having a continuous taper of 10 
centimeters tapering down to a final dimension of 
approximately 0.3 mm (.012 inch). When such a 

30 mandrel 34 is utilized, the mandrel can be utilized 
for properly positioning . the plug 31 in the first 
lumen 16 and can be left in place to serve as the 
stiffener. The mandrel 34 can be formed of a 
suitable material such as stainless steel. If the 

35 mandrel is to be used as a stiffener It is advised to 
flatten approximately 1 centimeter of the distal tip 
of the mandrel 34 and locate this portion within the 
plug to secure the mandrel in place. 

The sidewall of the tubular member 12 distal of 

40 the notch 32 is provided with a slit 36 extending 
longitudinally of the tubular member to a location 
which is approximately .5 to 1 centimeters from the 
proximal extremity of the balloon 21. This slit 36 
extends down into the first lumen 16 throughout 

45 this portion of the tubular member 1 2. 

A single lumen Luer-type adapter 38 is moun- 
ted on the proximal extremity of the tubular mem- 
ber 12 and is in communication with the second 
lumen 17. 

50 A guide wire 41 of a suitable type such as the 
.018 "Hi-Torque Floppy" guide wire manufactured 
and sold by Advanced Cardiovascular Systems, 
Inc. of Santa Clara, California is utilized and can be 
inserted into the catheter 11 by taking the proximal 

55 extremity of the guide wire 41 and threading it into 
the first lumen 16 opening through the distal ex- 
tremity of the catheter 11 and advancing it towards 
the proximal extremity of the catheter 11 until it 
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engages the ramp 33 of the plug 31 and is ramped 
out through the notch 32. The guide wire 11 can 
then be grasped and pulled so that it extends 
longitudinally of the remaining portion of the tubular 
member 12 and so that it extends beyond the 
fitting 38. 

Visual marking means is provided for locating 
the relative positions of a balloon dilatation catheter 
11 of the present invention in a guiding catheter. 
For example, a proximal marker 46 can be placed 
at a suitable distance, as for example, 106 centi- 
meters from the distal tip of the catheter 11 to 
indicate in an angioplasty procedure when the dis- 
tal tip of the dilatation catheter is at the distal tip of 
a guiding catheter. The marker 46 can be in the 
form of a thin sleeve, approximately .5 centimeters 
in length, of irradiated, colored 100% low density 
polyethylene. The sleeve forming the marker 46 
can be heat shrunk onto the tubular member 12 as 
shown in Figure 1. A similar marker 47 can be 
provided on the tubular member 12 just proximal of 
the notch 32 as shown in Figure 1. 

Operation and use of the balloon dilatation 
catheter 11 hereinbefore described may now be 
briefly described as follows. The guiding catheter is 
first inserted into the vessel of the patient. There- 
after, a balloon dilatation catheter 1 1 of the present 
invention of the appropriate size is selected and a 
guide wire 41 is introduced therein as hereinbefore 
described. The catheter 11 with its guide wire 41 
can then be introduced into the guiding catheter in 
a conventional manner by first advancing the guide 
wire into the stenosis and thereafter advancing the 
balloon dilatation catheter so that the balloon 21 is 
in the stenosis. By providing a catheter shaft which 
is formed of various densities of a suitable material 
such as polyolefin and also by providing the 
mandrel-type stiffener 34 in the proximal extremity 
of the tubular member 12, the desired amount of 
stiffness can be readily obtained to achieve the 
desired pushability so that the catheter can be 
readily pushed, or advanced, into the desired loca- 
tion in the stenosis. In such a procedure it should 
be appreciated that the notch 32 is always posi- 
tioned within the guiding catheter as Is the portion 
of the guide wire outside of and free of the catheter 
11 extending proximally of the notch 32 except 
where the catheter 1 1 extends out of the guiding 
catheter. Thus, the guide wire 41 and the notch 32 
will never be outside of the guiding catheter during 
an angioplasty procedure. 

Now let it be assumed that it is desired to 
exchange the dilatation catheter herein described 
for a different dilatation catheter, as for example, 
one having a smaller balloon or alternatively a 
larger balloon. When this is the case, the guide 
wire 41 is retained in its position in the stenosis 
and the balloon dilatation catheter is removed by 



withdrawing the same until the notch 32 appears 
outside of the guiding catheter. Thereafter as the 
catheter 11 is withdrawn, the guide wire can be 
pulled out through the slit 36 until the catheter has_ 

5 been withdrawn into a point which is just proximal 
of the balloon 21. Thereafter, the catheter 11 can 
be withdrawn on the guide wire 41 until the balloon 
21 clears the rotating hemostasis valve which is 
attached to the proximal end of the guiding cath- 

10 eter. 

The catheter 11 is then removed from the 
guide wire. The other catheter which is desired to 
be used can be threaded onto the distal extremity 
of the guide wire 41 and then advanced through 

75 the rotating hemostasis valve over the guide wire 
which is still in position into the stenosis to accom- 
plish a further dilatation in a conventional manner. 

With this procedure it can be seen that it has 
been possible to accomplish a rapid exchange of a 

20 dilatation catheter by merely making the exchange 
over a very short length, such as. 3 centimeters of 
the guide wire. Thus with a catheter of the present 
invention it is possible to utilize conventional guide 
wires without the necessity for long exchange wires 

25 as has been the practice in the past. In addition, it 
has been possible to accomplish such an exchange 
utilizing a balloon dilatation catheter which still has 
the desired amount of stiffness to make it pushable. 
into a remote stenosis. 

30 It should be appreciated that in the present 
invention a siitted sleeve has been provided which 
reduces the distance over which an" exchange must 
be accomplished. 

35 Claims 

1. A balloon dilatation catheter adapted to be 
utilized with a guide wire (41), comprising: a 
flexible elongate tubular member (12) having 

40 proximal and distal portions, a lumen (17) ex- 

tending through said tubular member (12); an 
inflatable balloon (21) at the distal portion of 
said tubular member (12), the interior of said 
inflatable balloon (21) being in communication 

45 with said lumen (17); and a sleeve-like means 
adapted to receive said guide wire (41) there- 
through, said sleeve-like means having a proxi- 
mal opening (32) and said sleeve-like means 
. extending through said balloon (21) to a distal 

so opening at the distal extremity of said tubular 
member (12), said catheter characterized by 
the proximal opening of said sleeve-like means 
(16) being spaced from the proximal end of the 
catheter and the sleeve-like means (16) having 

55 a slit (36) extending longitudinally from the 
proximal opening of the sleeve-like means (16) 
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to a region adjacent the balloon (21) to facili- 
tate removal of the guide wire (41) thereth- 
rough. 

2. A catheter as claimed in Claim 1 , characterized 
in that said sleeve-like means (16) is in the 
form of an additional lumen provided in the 
tubular member (12). 

3. A catheter as claimed in Claims 1 or 2, char- 
acterized in that said tubular member (12) has 
a portion (12a) thereof formed of a higher 
density material than other portions (12b) of 
said tubular member to provide different stiff- 
nesses for said tubular member. 

4. A catheter as claimed in Claims 1, 2 or 3, 
characterized by a stiffening means (34) dis- 
posed in the proximal extremity of said tubular 
member (12) in the portion thereof along which 
said guide wire (41) is adapted to extend ex- 
teriorally of the tubular member (12). 

5. A catheter as claimed in Claim 4, characterized 
in that said stiffening means is in the form of 
an additional member (34) formed within the 
tubular member. 

6. A catheter as claimed in Claim 5, characterized 
in that said stiffening means is in the form of a 
mandrel (34), at least a portion of which is 
tapered. 

7. A catheter as claimed in Claims 1, 2, 3, 4, 5 or 
6, characterized by visual marking means (46) 
and (47) carried by the tubular member. 

8. A catheter as claimed in Claim 6, characterized 
in that said marking means (27) and (28) are 
colored. 



said tubular member (12) and extending proxi- 
mally from said notch (32) alongside said tubu- 
lar member (12) beyond the proximal extremity 
of said tubular member (12). 

5 

10. A catheter as claimed in Claim 9, characterized 
by plug means (31) disposed in said first 
lumen (16) proximal of said notch (32) which 
serves as a ramp to urge said, guide wire (41) 
io out of said notch (32) when said guide wire 
(41) is threaded into said first lumen (16) from . 
the distal extremity of said tubular member 
(12). 

15 11. A catheter as claimed in Claims 9 or 10, char- 
acterized by stiffener means (34) located in 
said first lumen (16) disposed from the proxi- 
mal extremity of said tubular member (12) it a 
region adjacent said notch (32). 

20 

12. A catheter as claimed in Claims 9, 10 or 11, 
characterized in that said tubular member (12) 
is provided with a slit (36) extending longitudi- 
nally of said tubular member (12) from said 

25 notch (32) into a region adjacent said balloon 
(21). 

13. A catheter as claimed in Claims 9, 10, 11 or 
12, characterized in that said tubular member 

30 (12) is formed of a plastic of high and low 

/densities and portions of said tubular member 
(12) have different proportions of high density 
and low density plastics so as to provide vary- 
ing degrees of stiffness along the length of 

35 said tubular member (12). . 

14. A catheter as claimed in Claim 13, character- 
ized in that the proximal extremity of said 
tubular member (12) is formed of 100% high 

40 density plastic. 



9. A balloon dilatation catheter for use with a 
guide wire (41) which is adapted to be inserted 
into a vessel of a patient, comprising: a flexible 
elongate tubular member (12) having proximal 45 
and distal portions and having a first lumen 
(16) and a second lumen (17) extending there- 
through; and a balloon (21) carried by the 
distal portion of said tubular member (12) and 
having its interior in communication with said 50 
second lumen (1 7), characterized by said tubu- 
lar member (12) being provided with a notch 
(32) which extends from the exterior of said 
tubular member (12) into said first lumen (16), 
said notch (32) being positioned proximally of 55 
said balloon (21), said guide wire (41) extend- 
ing through said notch (32) and into said first 
lumen (16) and through the distal extremity of 



15. A catheter as claimed in Claim 14, character- 
ized in that an intermediate portion of said 
tubular member (12) is formed of a mixture of 
high density plastic and low density plastic. 

16. A catheter as claimed in Claims 11, 12, 13, 14 
or 15, characterized in that said stiffener (34) is 
in the form of a mandrel disposed in said first- 
lumen (16). 

17. A catheter as claimed in Claims 16, character- 
ized in that the distal extremity (34b) of said 
mandrel (34) is tapered to vary the stiffness 
provided by said mandrel. 
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1a A catheter as claimed in Claim 17, character- 
ized in that said mandrel (34) is formed of a 
metal. 

19. A catheter as claimed in any one of Claims 9- 
18 characterized by colored visual marker 
means (46) and (47) carried by said tubular 
member (12). 

Revendications 

1. Catheter de dilatation a ballon, destine* a etre 
utilise* avec un fil de guidage (41), comprenant 
un organe tubulaire flexible allonge* (12) ayant 
des parties proximate et distale, une iumiere 
(17) etant disposed dans I'organe tubulaire 
(12), un ballon gonflable (21) place a la partie 
distale de I'organe tubulaire (12), I'interieur du 
ballon gonflable (21) etant en communication 
avec la Iumiere (17), et un dispositif analogue 
a un manchon destine* a loger le fil de guidage 
(41), ce dispositif analogue a un manchon 
ayant une ouverture proximale (32) et etant 
dispose* dans le ballon (21) jusqu'a une ouver- 
ture distale qui se trouve a I'extremite distale 
de I'organe tubulaire (12), le catheter etant 
caracterise en ce que I'ouverture proximale du 
dispositif (16) analogue a un manchon est pla- 
ced a distance de I'extremite proximale du 
catheter, et le dispositif analogue a un man- 
chon (16) a une fente (36) disposed longitudi- 
nalement depuis I'ouverture proximale du dis- 
positif (16) analogue a un manchon jusqu'a 
une region adjacente au ballon (21) afin que 
1'extraction du fil de guidage (41) soit facilitSe. 

2. Catheter selon la revendication 1, caracterise 
en ce que le dispositif (16) analogue a un 
manchon est sous forme d'une Iumiere supple- 
mental dispos^e dans I'organe tubulaire (12). 

3. Catheter selon I'une des revendications 1 et 2, 
caracterise en ce que I'organe tubulaire (12) a 
une partie (12a) formed d'un mateViau de mas- 
se volumique accrue par rapport aux autres 
parties (12b) de I'organe tubulaire, afin que 
I'organe tubulaire ait des rigidites diffeVentes. 

4. Catheter selon la revendication 1, 2 ou 3, ca- 
racterise" par un dispositif de renforcement (34) 
plac6 dans I'extremite proximale de I'organe 
tubulaire (12) dans sa partie le long de laquelle 
le fil de guidage (41) est destine a §tre place a 
I'exterieur de I'organe tubulaire (12). 
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5. Catheter selon la revendication 4, caracterise. 
en ce que le dispositif de renforcement est 
sous forme d'un organe supplemental re (34) 
forme dans I'organe tubulaire. 

6. Catheter selon la revendication 5, caracterise 
en ce - que le dispositif de renforcement est 
sous forme d'un mandrin (34) dont une partie 
au moins est tronconique. 

7. Catheter selon la revendication 1, 2, 3, 4, 5 ou 
6, caracterise par un dispositif de marquage 
visuel (46 et 47) porte par I'organe tubulaire. 

8. Catheter selon la revendication 6, caracterise 
en ce que le dispositif de marquage (27 et 28) 
est colore. 



9. Catheter de dilatation a ballon destine a etre 
20 utilise avec un fil de guidage (41) qui est 

destine a etre introduit dans un vaisseau d'un 
patient, comprenant un organe tubulaire flexi- 
ble allonge (12) ayant des parties proximale et 
distale et ayant une premiere Iumiere (16) et 

25 une seconde Iumiere (17) formees a I'interieur, 

et un ballon (21) porte par la partie distale de 
I'organe tubulaire (12) et dont I'interieur com- 
munique avec la seconde Iumiere (17), carac- 
terise en ce que I'organe tubulaire (12) a une 

30 encoche (32) partant de I'exterieur de I'organe 

tubulaire (12) et penetrant dans la premiere 
Iumiere (16), 1'encoche (32) etant placee vers 
I'interieur par rapport au ballon (21), le fil de 
guidage (41) passant dans rencoche (32), pe- 

35 netrant dans la premiere Iumiere (16) et pas- 
sant dans I'extremite distale de I'organe tubu- 
laire (12), et etant aussi dispose vers I'interieur 
a partir de I'encoche (32), le long de i'organe 
tubulaire (12) et au-dela de rextremite proxi- 

40 male de I'organe tubulaire (12). 

10. Catheter selon la revendication 9, caracterise 
par un bouchon (31) place dans la premiere 
Iumiere (16) pres de I'encoche (32) et utilise 

45 com me rampe de maniere qu'il repousse le fil 

de guidage (41) en dehors de rencoche (32) 
lorsque le fil de guidage (41) est enffie dans la 
premiere Iumiere (1 6) par I'extremite distale de 
I'organe tubulaire (12). 

50 

11. Catheter selon la revendication 9 ou 10, carac- 
terise par un organe de renforcement (34) pla- 
ce dans la premiere Iumiere (16) depuis I'ex- 
tremite proximale de I'organe tubulaire (12) 

55 jusqu'a une region adjacente a I'encoche (32). 
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12. Catheter selon la revendication 9, 10 ou 11, 
caracteVise* en ce que Porgane tubulaire (12) a 
une fente (36) disposed suivant la longueur de 
Porgane tubulaire (12) depuis Pencoche (32) 
dans une region adjacente au ballon (21). s 

13. Catheter selon la revendication 9, 10, 11 ou 12, 
caractSrise* en ce que I'organe tubulaire (12) 
est forme" d'une matiere plastique ayant des 
masses volumiques elev6e et faible, et des 10 
parties de Porgane tubulaire (12) ont des pro- 
portions diffeVentes des matieres plastiques de 
masses volumiques elevSe et faible afin que 
divers degr§s de rigidite* soient obtenus le long 

de I'organe tubulaire (12). 15 

14. Catheter selon la revendication 13, caracteVise 
en ce que PextrSmite* proximale de Porgane 
tubulaire (12) est formed a 100 % d'une matie- 
re plastique de masse volumique 6!ev§e. 20 



15. Catheter selon la revendication 14, caracteVise* 
en ce qu'une partie intermediate de Porgane 
tubulaire (12) est formed d'un melange d'une 
matiere plastique de masse volumique 6lev£e 
et d'une matiere plastique de faible masse 
volumique. 

16. Catheter selon la revendication 11, 12, 13, 14 
ou 15, caracteVise* en ce que Porgane de ren- 
forcement (34) est sous forme d'un mandrin 
dispose* dans ta premiere lumiere (16). 

17. Catheter selon la revendication 16, caracteVise* 
en ce que Pextrgmite* distale (34b) du mandrin 
(34) est tronconique afin que la rigidite* donn^e 
par le mandrin varie. 

18. Catheter selon la revendication 17, caracteVise* 
en ce que le mandrin (34) est forme* d'un 
m6tal. 



19. Catheter selon Pune quelconque des revendi- 
cations 9 a 18, caracteVise* par un dispositif . 
colore* de marquage visuel (46 et 47) porte* par 45 
Porgane tubulaire (12). 

PatentansprUche 



(21) mit dem Lumen (17) in Verbindung steht; 
und eine hUlsenartige Einrichtung, die den 
FUhrungsdraht (41) aufnehmen kann, wobei die 
hUlsenartige Einrichtung eine proximale Off- 
nung (32) aufweist und die hUlsenartige Ein- 
richtung' sich durch den Ballon (21) bis zu 
einer distalen Off nung am distal en . Ende des 
rohrfdrmigen Elementes (12) erstreckt, wobei 
der Katheter dadurch gekennzeichnet ist, da£ 
die proximale Offnung der hUlsenartigen Ein- 
richtung (16) im Abstand von dem proximalen 
Ende des Katheters ahgeordnet ist, und die 
hUlsenartige Einrichtung (16) einen Schlitz (36) 
aufweist, der sich in Langsrichtung von der 
proximalen Offnung der hUlsenartigen Einrichr 
tung (16) zu einem Bereich in der N3he des 
Ballons (21) erstreckt, urn das Entfernen des 
FUhrungsdrahtes (41) durch den Schlitz hin- 
durch zu erleichtern. 



2. Katheter nach Anspruch 1, dadurch gekenn- 
zeichnet, da/3 die hUlsenartige Einrichtung (16) 
in Form eines zusatzlichen Lumens vorliegt, 
welches in dem rohrformigen Element (12) 
25 vorgesehen ist. 

a Katheter nach Anspruch i oder 2, dadurch 
gekennzeichnet, da/3 das rohrfdrmige Element 
(12) einen Abschnitt (12a) aufweist, welcher 
30 aus einem Material mit hoherer Dichte gebildet 

ist als andere Abschnitte (12b) des rohrfSrmi- 
gen Elementes, urn das rohrfCrmige Element 
mit unterschiedlichen Steifigkeiten zu verse- 
hen. 

35 

4. Katheter nach Anspruch 1 , 2 oder 3, dadurch 
gekennzeichnet, da/3 eine Versteifungseinrich- 
tung (34) in dem proximalen Ende des rohrfor- 
migen Elementes (1 2) in dem Abschnitt vorge- 
40 sehen ist, entlang dem sich der FUhrungsdraht 
(41) auBerhalb des rohrformigen Elementes 
(12) erstrecken kann. 



5. Katheter nach Anspruch 4, dadurch gekenn- 
zeichnet, da/3 die Versteifungseinrichtung in 
Form eines zusatzlichen Elementes (34) vor- 
liegt, welches in dem rohrfdrmigen Element 
ausgebildet ist. 



Ballondilatationskatheter, welcher mit einem 
FUhrungsdraht (41) verwendet werden kann, 
umfassend: ein biegsames, langliches rohrfdr- 
miges Element (12) mit proximalen und dista- 
len Abschnitten, wobei sich ein Lumen (17) 
durch das rohrformige Element (12) erstreckt; 
einen aufblasbaren Ballon (21) an dem distalen 
Abschnitt des rohrformigen Elementes (12), 
wobei das Innere des aufblasbaren Ballons 



50 6. Katheter nach Anspruch 5, dadurch gekenn- 
zeichnet, da£ die Versteifungseinrichtung in 
Form einer Spindel (34) vorliegt, die minde- 
stens in einem Abschnitt verjUngt ist. 

55 7. Katheter nach Anspruch 1, 2, 3, 4, 5 oder 6, 
gekennzeichnet durch optische Markierungs- 
einrichtungen (46) und (47), welche auf dem 
rohrformigen Element angebracht sind. 
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8. Katheter nach Anspruch 6, dadurch gekenn- 
zeichnet, daii die Markierungseinrichtungen 
(27) und (28) farbig sind. 

9. Ballondilatationskatheter zur Verwendung mit 5 
einem FOhrungsdraht (41), welcher in ein Ge- 

fafl eines Patienten eingefUhrt werden kann, 
umfassend: ein biegsames, langliches rohrfdr- 
miges Element (12) mit proximalen und dista- 
len Abschnitten und mit einem ersten Lumen 10 
(16) und einem zweiten Lumen (17), welches 
sich durch dieses Element hindurch erstreckt; 
und einen Ballon (21), der auf dem distalen 
Abschnitt des rohrfdrmigen Elementes (12) an- 
gebracht ist, und dessen Inneres mit dem 15 
zweiten Lumen (17) in Verbindung stent, da- 
durch gekennzeichnet, da£ das rohrformige 
Element (12) mit einer Kerbe (32) versehen ist, 
die sich von der Aufienseite des rohrformigen 
Elementes (12) in das erste Lumen (16) er- 20 
streckt, wobei die Kerbe (32) proximal von 
dem Ballon (21) angeordnet ist, und der FOh- 
rungsdraht (41) erstreckt sich durch die Kerbe 
(32) und in das erste Lumen (16) und durch 
das distale Ende des rohrformigen Elementes 25 
(12), und er erstreckt . sich proximal von der 
Kerbe (32) entlang dem rohrformigen Element 
(12) bis Ober das proximale Ende des rohrfdr- 
migen Elementes (12). 

30 

10. Katheter nach Anspruch 9, dadurch gekenn- 
zeichnet, da/3 ein Stopsel (31) in dem ersten 
Lumen (1 6) proximal von der Kerbe (32) ange- 
ordnet ist, welcher als Anschlag dient, urn den 
FOhrungsdraht (41) aus der Kerbe (32) zu 35 
drUcken, wenn der FOhrungsdraht (41) vom 
distalen Ende des rohrformigen Elementes 

(12) aus in das erste Lumen (16) eingefSdelt 
wird. 

40 

11. Katheter nach Anspruch 9 oder 10, gekenn- 
zeichnet durch eine in dem ersten Lumen (16) 
vorgesehene Versteifungseinrichtung (34), wel- 
che im Abstand von dem proximalen Ende des 
rohrformigen Elementes (12) in einem Bereich 45 
in der NShe der Kerbe (32) angeordnet ist. 

12. Katheter nach Anspruch' 9, 10 Oder 11, da- 
durch gekennzeichnet, daiJ das rohrformige 
Element (12) mit einem Schlitz (36) versehen 50 
ist, der sich in LSngsrichtung des rohrfdrmigen 
Elementes (12) von der Kerbe (32) in einen 
Bereich in der Na'he des Ballons (21) erstreckt. 

1a Katheter nach Anspruch 9, 10, 11 Oder 12, 55 
dadurch gekennzeichnet, da£ das rohrformige 
Element (12) aus einem Kunststoff hoher und 
niedriger Dichte gebildet ist, und dafl Abschnit- 
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te des rohrfdrmigen Elementes (12) unter- 
schiedliche Anteile von Kunststoffen hoher und 
niedriger Dichte aufweisen, urn verschiedene 
Grade von Steifigkeit auf der Unge des rohr- 
fdrmigen Elementes (12) zu erzeugen. 

14. Katheter nach Anspruch 13, dadurch gekenn- 
zeichnet, dafl das proximale Ende das rohrfdr- 
migen Elementes (12) aus 100% hochdichtem 
Kunststoff gebildet ist. 

15. Katheter nach Anspruch 14, dadurch gekenn- 
zeichnet, dafl ein ZwischenstOck des rohrfor- 
migen Elementes (12) aus einer Mischung aus 
Kunststoff hoher Dichte und Kunststoff niedri- 
ger Dichte gebildet ist. 

16. Katheter nach Anspruch 11, 12, 13, 14 Oder 
15, dadurch gekennzeichnet, da£ die Verstei- 
fungseinrichtung (34) in Fprm einer Spindel 
vorliegt, welche in dem ersten Lumen (16) 
angeordnet ist. 

17. Katheter nach Anspruch 16, dadurch gekenn- 
zeichnet, da£ das distale Ende (34b) der Spin- 
del (34) verjUngt ist, urn die durch die Spindel 
bewirkte Steifigkeit zu verandern. 

18. Kathether nach Anspruch 17, dadurch gekenn- 
zeichnet, daB die Spindel (34) aus einem Me- 
tal I besteht. 

19. Katheter nach einem der AnsprUche 9 - 18, 
gekennzeichnet durch farbige optische Markie- 
rungseinrichtungen (46) und (47), die auf dem 
rohrformigen Element (12) angebracht sind. 
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